Economic fluctuations as well as endogenous and exogenous shocks lead to extensive changes in household saving indexes. Changes of household savings can also influence macroeconomic variables. Thus, in this study, the impact of household savings on Income and Gross Domestic Product in Iran in a Computable General Equilibrium (CGE) Model was investigated. The researchers used Static and Dynamic General Equilibrium Models by applying the Mixed Complementary Problems (MCP) method with two scenarios. In the Static Model, the investigation of households' income indicated that the income earned by urban and rural households through supplying capital and labor hit 0.31% and 0.5% respectively. The GDP in all economic sectors has also increased. Moreover, following the first scenario in the Dynamic Model, the rural and urban households' income increased by 6.42 %; however, it declined at the same rate as a result of implementing the second scenario, which is indicative of the fact that there is a positive relationship between households' income and their savings. The average GDP increased by 9.66% thanks to the implementation of the first scenario. In conclusion, it was found that opposite results were reached by implementing the second scenario.
Introduction
The differences and distinctions among countries in their levels of development are related to their ability in investment, capital formation, and production; and supplying resources for investment is totally dependent upon the amount of the society's savings. In economy, the national savings typically consist of three basic elements: private savings, government's savings, and foreign savings. Private savings include households' savings, and private enterprises' savings, a great part of which is made up of households' savings. The government's savings simply mean the surplus of the government's revenues to government's expenditures , which, in Iran, is to a large extent dependent upon world oil markets and the revenues earned out of exporting oil. Having regards to changes in the world oil market as well as the general policies of Article 44 of the Islamic Republic of Iran's Constitution for strengthening the private sector, and in accordance with the objectives specified in the 20-year Plan for National Development, it seems that the main movement for equipping saving resources should address the private sector's savings. Thus, in this paper, the effect of household savings on the household income and Gross Domestic Product (GDP) will be studied in a Computable General Equilibrium (CGE) Model.
Computable General Equilibrium (CGE) Models consider the equilibrium for all the markets in the economy simultaneously. These models are widely used to assess and analyze the effects of the policies and shocks imposed on the economy. They enjoy the advantage of linking different production sectors, establishing links among different levels of microeconomics and macroeconomics, and using the basic principles of optimizing the behavioral pattern of microeconomics at macroeconomic levels. The theoretical basis of Computable General Equilibrium Model is the theory of Valeras, in which customers optimize their utility with regard to budget constraints, and the producers are also trying their best to gain the maximum benefit. In such a situation, the prices are adjusted endogenously to the point that the markets are cleared, and the result is that demand equals supply. Valeras models have originated from the study of Harberger's work (1962) on tax using a partially computable model. The work of Scarf (1973) made it possible to attain equilibrium in a Valeresian atmosphere. The prominent researches of Scarf & Shoven (1984) , Shoven & Whalley (1992) , Hertel's recent Global Trade Analysis Project (GTAP) (1997) , and also Ginsburg & Keyser's study (1997) strengthened this set of models more than ever.
Computable General Equilibrium Models have been applied as a useful and standard tool for experimental analysis in economy. In recent years, due to the improvements in specifying the models, supplying the required numerical data, and the increasing improvement of related computer software, the use of Computable General Equilibrium Models in developing countries has substantially increased. Using these models has not only reduced the cost of analyzing policies, but it has also produced results which are more compatible with the realities of the societies under study.
These models can be defined in both static and dynamic states. Static General Equilibrium Models are generally used for comparative studies, while Dynamic General Equilibrium Models are mostly used for studying the growth of the variables, and estimating the effect of one shock in future periods, and also for drawing and analyzing the timelines of the variables in question. These models include a series of simultaneous equations, some of which are linear, and some non-linear, and express the economic behavior of different sectors of the economy. What is important in Computable General Equilibrium Models is that besides the structural relations among different industrial units and organizations, the optimization conditions are also taken into consideration.
Aghveli and colleagues (1990), in International Monetary Fund, did a thorough study in 85 developing countries using the Panel data method. Their findings suggested that the rate of national net savings has a positive correlation with economic growth, and has a negative correlation with inflation rate, liquidity divided by national gross product, and urbanization rate. Gulalti and Thiman (1997) conducted a study in Latin America and Southeast Asia between 1975 and 1995, and investigated the effect of different factors on private savings using Panel Data method. They came to the conclusion that the government budget deficiency divided by gross domestic product, social welfare organization cost divided by gross domestic product, inflation has negative influence, but the savings of pension fund divided by gross domestic product, financial markets development, per capita income, production growth have positive influence on private savings. Cardenas and Escobar (1998) studied the determining factors of saving in Colombia between 1925 and 1994, using causality and cointegration tests. They confirmed the positive relationship between income and saving. Looney (2001) investigated the causal relationship between domestic savings and economics growth in Pakistan, and concluded that their relationship is mutual. Mary, Ramos, and Rios (2003) investigated the relationship between savings and economic growth using the Granjer causality test. The results obtained in this study are in accordance with the findings of the Solow model, which indicated that high rate of savings leads to high rate of economic growth. Other findings were that there was a direct relationship between general savings, family savings, or government savings, and income. Bout and colleagues (2006) did a research on family savings behavior in Pakistan between 1972 and 2003. They used the Johanson and Jo Silios economic analysis method, and Error Correction model. They studied the effect of per capita income, per capita income growth, population features such as the proportion of young population to the total population, or the proportion of old population to the total population, real interest rate, inflation rate on family savings. They found out that per capita income, per capita income growth, and real interest rate influence the family savings positively, however the inflation rate influences the family savings negatively. Mohan (2006) conducted a research in order to investigate the causal relationship between domestic savings and economic growth for economies with different levels of income in 13 countries between 1960 and 2001, using Granjer causality method. The findings suggest that in most of the countries with low levels of income, the economic growth rate influences the savings growth rate, but in countries with high levels of income, this relationship is mutual. Rahmani (1992) showed that rate of national savings has a positive correlation with per capita gross domestic production growth, and the proportion of employed population to the total population, but is negatively correlated with the added value of services sector divided by gross domestic product, and the rate of inflation. Karimi (1995) in his M.A. thesis came to the point that the amount of savings increases with the increase in permanent income, and that the rate of interest does not have any influence on national savings. Rashidi (1997) revealed that increase in disposable income, per capita income, payment balance, and real interest rate had positive impact on national income. Mojtahed and Karami (2004) came to the conclusion that the effect of economic growth and per capita income on the rate of savings is positive, and the effect of inflation rate on savings rate is negative. Bahrami and Aslani (2006) studied the effect of different factors on the private sector savings in Iran between 1970 and 2002, using the Autoregressive Distribute Lag. They confirmed the positive effect of increase in private sector disposable income, improvement in the income distribution, and ever-increasing development of financial markets on the private sector savings, and that increase in social welfare costs has a negative effect on private sector savings. Saadi (2006) studied the influential factors of Iran domestic savings. The statistics of years 1972-2004 are used in this study. He studied the long-term relationship between the model factors using the co-integration test, and Granjer causality method. Growth of national domestic product, current account balance, population growth, and fluctuations in oil price have positive direct correlation with savings, and the correlation between inflation and savings rate is negative
The Structure and Relations of the Model
This paper, which aims to study the effect of household savings on its income and Gross Domestic Product (GNP), employs both Static General Equilibrium Model and Dynamic General Equilibrium Model, and finds the solution through Mixed Complementary problems (MCP). The Static General Equilibrium Model is used this model has 141 variables, 128 of which are endogenous variables, and 13 of which are exogenous. The static model is converted into a dynamic model by adding the equations related to the dynamic nature of the demand for labor force and capital formation (Thurlow, J. 2004 ). Due to its changing nature, the dynamic model includes 24 new variables besides the variables of the static model. This dynamic model is recursive, and has been devised for a 30-year period. Having been specified, the equations of this model have been changed into a computer programming language in a software package called General Algebraic Modeling System (GAMS). The statistics and data related to the variables and coefficients are mostly calibrated using Social Accounting Matrix prepared for Iran in 2004. In this model, household saving is considered as a Kinsey long-term saving function which equals the result of the household's marginal propensity for saving multiplied by the household's disposable income. In order to study the changes in the household's savings, we have used the changes of the household's marginal propensity for saving. As you see in Table 1 , the model provided in this study consists of six categories: (1) Activities, (2) Goods, (3) Production Factors, (4) Households, (5) Investment-Saving and (6) other Institutions. The structure and relations of the model will be explained in the following sections.
Prices
One of the basic features of the Computable General Equilibrium(CGE) Model is that it deals with prices exactly and thoroughly. Figure 1 shows how producer's prices are changed into final goods prices. Since the production of goods entails many activities, we should first of all add all the prices for such activities (PXAC), and reach a single producing price, shown by PX. The final domestic market price of the product (PDS) is gained through the interaction between the export prices and producer's prices.
Given that Iran's market is small and price taker in comparison with the world market, we have considered world export prices (PWE) and world import prices (PWM) as exogenous in order to reach the domestic export and import prices. By adding import tariffs to world import prices, and changing it into the domestic currency, we reach the imported goods domestic price (Equation 1). And by subtracting the export tax from world export prices, and changing it into the domestic currency, we gain the exported goods domestic price (Equation 2). (See Appendix A) By changing the focus of the discussion from supply to demand and consumption, and considering the transactional costs, the final price of the product in the domestic market (PD) will be obtained; and by adding the prices of imported goods and domestic goods, the price of composite goods (PQ) will be obtained; and finally by adding the sales tax to the price of composite goods (PQ), the final market price will be obtained. Equation 3 shows the value of all the goods sold in the country, including domestic goods and imported goods. Equation 4 shows the value of the domestic goods, including the goods bought in domestic markets and those from foreign markets. Equations 5, 6, and 7 show the price of the production activity (PA), net price (value-added) of every activity (PVA), and customer price index (CPI) respectively (See Appendix A).
Factors and Activities Markets
In the production factors market, it is assumed that every producer is trying to maximize their benefit, and this benefit is the difference between the revenues earned and the expenditures incurred for production factors and intermediate goods. In maximizing the producer's benefit, every production activity utilizes so many production factors that the final income of every production factor will be equal to the sum paid for it. The sums paid for the factors in every production activity may change not only because of the distinctions between the markets, but also due to the mobility and dynamism of production factors. The production structure and process used in this model is shown in Figure 2 . The technical relationship between the production factors, shown in the form of producing value added by the production factors mentioned in this model, is represented through Kab Doghulas Function (Equation 8), and the relationship between production activities and intermediate inputs are described using Leontiff Function (Equation 10). In addition, the functions of factors' demands as well as the goods produced in each economic sector are shown in Equations 9 and 11.
Commodity Market
For supplying the commodity in the market, three stages have been considered. These three stages are shown in Figure 3 . The first stage includes the Aggregate Domestic Output for each commodity, which is the result of all the different activities. This stage was described in the section on activities and factors market. In the second stage, the Aggregate Domestic Output is divided into the export sales and domestic sales, with the assumption that suppliers are maximizing their sales while paying attention to the Imperfect Transferability between the domestic and foreign markets; as a result, Constant Elasticity of Transformation (CET) functions have been used to represent that (Equation 12). To gain an optimum combination of the distribution of produced goods between domestic sales and exports, we have used Equation 13, which shows the first-stage conditions for maximizing the producers' income according to the relative prices and with the assumption of the Constant Elasticity of Transformation (CET) and the fixedness of the amount of domestic product.
In the third stage, this assumption is taken into account that some foreign goods are imported into the country as a result of interaction with foreign markets; therefore, the goods supplied in the domestic market are a combination of domestic sales products and imported products, which are called "composite goods" (Figure 3 ).
The demand for such a commodity is subject to this assumption that domestic demanders minimize their costs according to imperfect substitutability between imported commodities and domestic sales. This imperfect substitutability is stated through the constant elasticity of transformation as provided in the Equation 15. The Equation 16 represents the optimum combination of imported and domestic commodities by their relative prices. This equation is indicative of the fact that a relative increase in the prices of domestic commodities as compared to those of imported ones results in increasing the ratio of demand for imports to domestic goods. This means that customers' demands form the markets which provide relatively less expensive goods increases.
Institutions
The institutions considered in the model in question include households, the government and the rest of the world. Households earn their incomes for supplying production factors directly (by supplying labor) and indirectly (by supplying capital) and transformational receipts made by such institutions as the government and the rest of the world sector. Households expend their earnings on paying direct taxes, savings, costs and transitional payments to other institutes. Household costs constitute some part of households' disposable income (i.e. their net income after deducting taxes and transitional payments). These costs are determined according to the marginal propensity consumption as well as the ration of each commodity in the household's consumption basket. The equations 18, 19 and 20 are respectively related to the income of production factors, household's income and household's consumption (Appendix A). Like households, the government also has got income, cost and savings. The government's income comprises different types of taxes, tariffs and oil revenues (Equation 22 ). Taxes include income tax, sales tax, exports tax, and production tax, and tariffs are mostly imports tariffs. The government spends its income on purchasing consumer goods or transferring it as transitional payments to other institutes (Equation 23 ). The government's saving is defined as the difference between its income and cost. The rest of the world income refers to the value of the goods imported into the country and the rest of the world cost refer to the payments made for exported goods and transactional payments which are made to other institutions such as households and the government and are calculated in the foreign currency. The external savings are defined as the commercial balance with a negative mark (-). The equations 24, 25, and 26 show the rest of the world income, cost and savings respectively.
The Dynamism of the Model
The structure and relations introduced in the previous parts are related to a Static General Equilibrium Model. In view of the fact that, on the one hand, the impact of savings must be seen in the investment and the appearance of its effects in capital accumulation, the production level, and other variables requires temporal cessation, static models can not display their effects in full. Therefore, in order to remove these shortcomings, the said static model has been expanded into a recursive dynamic e model. To make the model more dynamic, such factors as the growth of labor as well as capital accumulation have been added to it.
The Growth of Labor
Due to the fact that supply and demand of labor are in equilibrium, in order to make the model dynamic, it has been assumed that the demand for labor in each period equals the demand for labor in the previous period plus the amount of the growth in demands (Equation 31).
The amount of capital accumulated at any juncture equals the sum of the capital accumulated during the previous period plus the net sum of investments made during the current period.
Data and Determining the Model Parameters
The informational basis of General Equilibrium Models has often been the social accounting matrix. Likewise, in the present research a social accounting matrix with necessary dimensions for 2004 has been drawn up by using the input-output tables of the said year as well as the statistics and information released by the Central Bank of Iran. The amounts of the quotients and of the model were estimated and calibrated based on the model data. It is noteworthy that some of the amounts have been extracted from other studies exogenously.
Scenarios
In this study, it is assumed that households save a fixed ratio of their disposable income. This fixed ratio is stated as the marginal propensity to save. In fact, household savings function is a long-term function expressed as the product of marginal propensity to save multiplied by the household disposable income. Therefore, household savings change as a result of any change in the household's marginal propensity to save and/or its disposable income. In this study, the marginal propensity to save has been considered as a policy variable for which two scenarios have been defined: -The first scenario: 20-percent increase in the household's marginal propensity to save -The second scenario: 20-percent decrease in the household's marginal propensity to save
Expected Results in the Form of General Equilibrium

Expected Results in the Form of Static General Equilibrium Model
With the increase in the household's marginal propensity to save, the household's savings, as expressed in the Equation 30, will increase. On the other hand, as the household's marginal propensity to save increases, the amount of the commodities used by that household will decrease (Equation 20). Household's savings are transferred to the financial markets along with the savings of other institutions to be used in the process of investing; as a result, the demand for investing increases as well (Equation 30). The result of demand for investing, the government's marginal demand, and households' consumptions shows the final demand for goods and services (Equation 28).
Since the final demand for composite commodity is a combination of demands for imported goods and domestic sales (Equation 15), any change in demand for composite goods will result in demands for imported goods and domestic sales. According to Equation 12, the commodities produced inside the country with the Constant Elasticity of Transformation functions are divided between domestic sales and exports; therefore, it is expected that the rate of demand for domestic commodities also changes. As the demand for domestic goods changes, the demand for goods produced as a result of production activities also changes (Equation 11). Changes in the demands of production factors, in turn, result in a change in households' incomes (Equation 18 and 19). Such a change in the households' incomes influences both the households' levels of consumption and their savings. The said changes will continue until equilibrium results are acquired in the model. The government's income comprises different types of taxes, tariffs, and a ratio of the income of the factors; therefore, any change in the government's income is in fact the result of changes in the revenues of production activities, sales income, the value of exports, the value of imports, and the income of production factors (Equation 22 ). Assuming that the government makes no transitional payments to other institutions, any change in the government's expenditures is subject to changing the consumption expenditures of the government (Equation 23). With respect to the rest of the world accounts, it must be mentioned that any change in the rest of the world income is dependent on changes in the rest of the world expenditures as well as the value of imports in the foreign currency (Equations 24 and 25). The process of effects resulting from the decrease in the marginal propensity to save on the economic variables is similar to the process resulting from its increase; however, the direction of changes will be opposite to that of the changes resulting form the increase in household's marginal propensity to save.
Expected Results in the Form of Dynamic General Equilibrium
With the increase in the household's marginal propensity to save, it is expected that households' savings, which are a direct function of the marginal propensity to save, increase to a higher level in the basic scenario (Equation 30 ). Due to savings-investment equality, any rise in the household's savings will lead to a rise in the demand for investing; hence, it is expected that investment in the first scenario and throughout all the years being considered ranks a higher level than investment in the basic scenario. With the increase in the demand for investing, the demand for composite commodities (Equation 28) increases, and in view of the fact that composite commodities are considered a function of imported goods and domestic sales (Equation 15 and 17), any increase in the demand for composite commodities will result in a rise in demand for imported goods and domestic sales, each of which needs to rank a higher level than their sum in the basic scenario. According to Equations 12 and 14, domestic goods will also increase as a result of a rise in the demand for domestic sales, which in turn will result in an increase in the demand for manufactured goods (Equation 11 ). The rise in the demand for manufactured goods will result in an increase in the demand for intermediate goods (Equation 10 ) and an increase in the demand for manufacturing factors (Equations 8 and 9). According to Equations 18 and 19, households earn their income from supplying manufacturing factors; and with the rise in the demand for manufacturing factors, households' incomes will increase accordingly. It is noteworthy that transitional payments from other institutions to households have been considered zero. Due to the increase in households' incomes, it is expected that their consumption will also increase (Equation 20 ). The mechanism of changing the variables as a result of the decrease in household marginal propensity to save (second scenario) is exactly the same as the mechanism of the increase in household marginal propensity to save. The only difference is that the direction of changes in the second scenario will be opposite to that in the first scenario.
An Analysis of General Equilibrium Model Results
An Analysis of Static General Equilibrium Model Results
A 20-percent increase in households' marginal propensity to save has helped their savings to increase by around 20 percent. Such an increase in household's savings has resulted in a 3.8-percent decrease household's consumption in all economic sections. According to the saving-investing account, the total sum of a community's savings equals the sum of its investment. Any change in demand for investing will result in changes in demand for various commodities as well as production factors, which in turn will influence households' incomes. The analysis of the changes in households' incomes are indicative of the fact that the income earned by urban and rural households from supplying labor and capital as a result of the first scenario has increased by 0.5 and 0.31 percent respectively (Table  2 ).
In Table 3 , the amount of changes in gross domestic product (GDP) and its elements for the sections under study have been shown. As you can see, households' consumption expenditures have decreased in all sections by 3.86 percent, which is quite compatible with the assumption that households' incomes are spent on saving and consumption. The government's expenditures show a very slight change; however, investment expenditure manifest the most remarkable change amongst the elements of gross domestic product (GDP), whose average increase in all sections amounts to 9.92 percent. The highest increase can be seen in gas and oil section. The net exports in agriculture section as well as mining and industry section have decreased by 3.59 percent and 1.89 percent respectively, while it has increased in oil and gas sections by 0.5 percent and 0.61 percent respectively. This indicates that as household savings increase, the imports of such sections as agriculture and mining and industry will exceed their exports. The gross national product (GNP) has also increased in all sections. the highest increase, which amounts to 12.2 percent, belongs to the Oil & gas section.It must be noted that the results of implementing the second scenario, i.e. the decrease in household marginal propensity to save by 20%, were exactly opposite to those of implementing the first scenario.
An Analysis of Dynamic General Equilibrium Model Results
Following the implementation of the first scenario, households' incomes increase to a level higher than households' incomes in the basic scenario. With the implementation of the second scenario, households' savings throughout all the years under study decrease to a level lower than households' savings in the basic scenario (Figure 4) The average amount of household savings in the first scenario during the 30 years under study adds up to 598259 billion IR Rials, which shows a 27.7-percent increase as compared with its average amount in the basic scenario. The average amount of household savings in the second scenario during the 30 years under study adds up to 350671 billion IR Rials, which shows a 25.15-percent decrease as compared with its average amount in the basic scenario. In addition, total savings -comprising household savings, the government's saving and rest of the world savingswhose average amounts to 753812 billion IR Rials in the first scenario, has increased by 16.33 percent as compared with the basic scenario. The implementation of the second scenario leads to decreasing the average of total savings to 550772 billion IR Rials, that is to say a 15-percent decrease in comparison with the basic scenario (Table 4) . Table 5 shows the average household income in urban and rural households. As it is quite obvious, the average incomes of urban and rural households have respectively increased to 2255773 and 1002755 billion IR Rials as a result of implementing the first scenario; however, they have respectively decreased to 1983309 and 881652 by implementing the second scenario. Through implementing the first scenario, i.e. a 20-percent increase in household savings, the total household income increases by 6.42 percent, while it decreases by the same rate as a result of implementing the second scenario. This corroborates a positive relationship between household savings and urban and rural households' income. The time trend of households' total income has been illustrated in Figure 5 .
By implementing the first scenario, the gross national product (GDP) increases to a level higher than the GDP in the basic scenario. On the contrary, by implementing the second scenario, the GDP decreases to a level lower than the GDP in the basic scenario ( Figure 6 ). The amount and percentage of increase in the GDP resulting from the implementation of the first and second scenarios in different sectors have been provided in Table 6 . The average GDP resulting from the implementation of the first scenario amounts to 3991683 billion IR Rials, which shows a 9.66-percent increase as compared with the basic scenario. The highest increase amongst various sectors belongs to the building sector, whose average GDP is 16.27 percent higher than its average GDP in the basic scenario. As a result of implementing the second scenario, the average GDP decreases by 9.56 percent. It is quite obvious that the result of the second scenario is the symmetry of that of the first.
Summary and Conclusion
Achieving higher production and economic growth requires new investments. The amount of investment in any country depends on the amount of savings in that country. In view of the fact that household savings comprise a large part of a country's savings, we tried in this paper to investigate the impact of household savings on household income as well as gross domestic product (GDP). In line with this, two General Equilibrium Models, i.e. Static Computable General Equilibrium (CGE) Models and Dynamic Computable General Equilibrium Models, have been used. Since the household savings function has been considered a long-term Kinsey savings function, the change of households' marginal propensity to save has been used. In the Static Model, the analysis of the changes in household income indicates that the income earned by urban and rural households from supplying labor and capital as a result of the implementation of the first scenario has increased by 0.5 and 0.31 percent respectively. The gross domestic product (GDP) has also increased in all sectors. The highest amounts of increase are related to Oil & gas and building sectors and amount to 12.2 and 9.07 percent respectively. In the dynamic model, when household savings increase by 20 percent as a result of implementing the first scenario, both urban and rural households' income increase by 6.42 percent. However, when the second scenario is implemented, it decreases by the same rate. This shows a direct relationship between household savings and urban and rural households' income. When the first scenario is implemented, the average GDP amounts to 39991683 IR Rials, which represents a 9.66-percent increase as compared with the basic scenario. The highest increase amongst various sectors is related to the building sector, which has been 16.27 percent higher than that of the basic scenario. When the second scenario is implemented, the average GDP decreases by 9.56 percent as compared with the basic scenario. 
